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Title: High-Q Microcavities for Biosensing and Light Manipulation 

 
Optical microresonators with small modal volumes and high quality (Q) factors significantly enhance interaction of the 
optical field with the material through recirculation, which makes them exceptionally sensitive to the optical properties 
of the resonator and the surrounding medium. We use this attribute for biosensing, where binding of only a few 
molecules on the microcavity surface shifts the frequencies of the resonant modes that evanescently interact with the 
adsorbed material. Furthermore, a pump-probe spectroscopy is implemented where a visible optical pump centered at 
a molecular absorption band induces changes of molecular structure which are dynamically monitored with an infrared 
probe. We demonstrate this approach by measuring conformational changes in the biological photochrome 
bacteriorhodopsin (bR). Furthermore, we use the photoinduced molecular transitions in a self assembled bR 
monolayer to reversibly configure a micron-scale add-drop filter. 
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